An 80-MeV/c negative muon beam from the Alternating Gradient Synchrotron at Brookhaven National Laboratory was used to investigate the stopping of muons inside Pd, Ti, and Y targets saturated with deuterium. Neutron emission from the targets was measured with an array of 3He detectors, and in some runs, the temperature of the target was monitored as a function of time, with and without a flux of muons on the target. The neutron rates were also measured for Pd cathodes in an active electrochemical cell similar in design to those used in so-called "cold fusion" experiments, and the electrolyte solution was analyzed for excess tritium. No evidence was found for muon-catalyzed fusion at rates consistent with those claimed in "cold fusion" experiments. Neutron production from catalyzed fusion due to the presence of deuterium in palladium deuteride, PdDo.7, exposed to muons was determined to be 0.0 +-0.03 (stat.) -+ 0.25 (syst.) neutrons per stopped muon.
INTRODUCTION
Recently, three papers have reported ~1-3/ observation of D-D fusion in metal deuterides. These claims have been examined in many experimental, (4,5/computational, (",7) and theoretical (8,9/studies. A possible mechanism explaining cold fusion that has been presented is the catalysis of D-D fusion by naturally-occuring negative muons from cosmic rays. (9~ In this theory, it was suggested that in fully-saturated metal hydrides, muons might be shielded from capture by heavy element nuclei because of the band structure of this solid. The largest muon-catalyzed fusion turnover rate observed has been 150 fusion reactions per muon in a liquefied mixture of D2 and T2. (1~ However, the result of exposing metal hydrides to muons is not documented. To investigate the possibility of muon-catalyzed fusion in metal hydride targets, we conducted an experiment with deuterated Pd, Ti, and Y on a muon beam line at the Alternating Gradient Synchrotron (AGS) at Brookhaven National Laboratory. Presented here is a preliminary report summarizing the apparatus, targets used, and analysis of a representative experimental run.
EXPERIMENTAL APPARATUS
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A diagram of the the AGS muon facility is shown in Fig. 1 . Approximately 1.5 x 1013 protons are accelerated to 30 GeV every 2.5 s and then slowly extracted out of the AGS to the experimental target stations for 1.0-1.25 s. A fraction of the AGS protons (typically 5 X 1011) are split off to the muon beam experimental area where they are focused onto a 10-cm long Pt target. The secondary particles produced are then captured in the muon beam line. A portion of the pions produced in the collision enter the beam line, where they are first momentum-selected by a dipole magnet and then allowed to decay into decay into muons in a qaudruple channel. The muons are momentum-selected to 80 MeV/c by a dipole magnet and focused by quadrupole magnets directly before entering the concrete, steel, and lead shielding structure of the experimental target area.
A diagram of the target area is shown in Fig. 2 . The 2 x 2 cm collimated muon beam is defined by a fast coincidence plastic scintillator hodoscope. An incident muon event is defined by a coincidence of the $1, $2, and $3 scintillators within a gate width of 10 ns. The defined beam size at the target is approximately 4 cm 2. a "muon stop" is counted if the muon is not subsequently detected at the veto counter, $4, situated behind the target. The thin plastic scintillators have efficiencies near unity for both fast muons and electrons. The difference in the range of photomultiplier pulse heights between the electrons and the muons permitted discrimination between the two. From this measurement, we conclude that the electron contamination in the beam was less than 25%. A degrader (0.5 cm of Pb) was placed between the $2 and $3 scintillators to slow down the muons in the beam in order to maximize the number of muons that stop in the target. The target and the veto counter, $4, were located in a tube along the axis of a drum containing two coaxial rings of 3He detectors. A cross-section of the array of 3He detectors is shown in Fig. 3 . The detector array was constructed of 20 high pressure (4 atm fill pressure) 2.5 x 38 cm 3He tubes inserted in a cylindrical block of polyethylene moderator which was wrapped with a layer of Cd. The polyethylene block was situated in a steel drum, the void space inside was filled with polyethylene beads, and the drum was wrapped with more Cd sheets. The neutron counting efficiency obtained was high because, in addition to the large neutron absorption crosssection of 3He, the detector had a nearly 4"rr steradian geometry. Background neutrons were further minimized by the concrete and polyethylene built into the structural shielding surrounding the target area.
Since the neutron background from the AGS during a beam pulse was about 1000 cts/s, an electronic gate of typically 50 txs was opened for neutron counting immediately after a muon stop was registered. The background count rate between beam pulses was much lower (< 1 cts/s) than during a pulse. Even with this synchronous detection scheme, the random background neutron rate was large enough to cause an overestimate in the ratio of neutrons to stopped muons. To correct for this,
